INTRODUCTION
Childhood obesity is a serious public health problem in many countries worldwide. The highest prevalence of childhood overweight is in upper-middle-income countries, and, when taken as group, low-income countries have the lowest prevalence rate. However, overweight is rising in almost all countries, with prevalence rates growing fastest in lower middle-income countries (1) . Overweight and obesity in children are associated with significant reductions in quality of life (2, 3) , and a greater risk of teasing, bullying and social isolation (4) . In 2014, an estimated 41 million children under the age of 5 years were overweight or obese. Once considered a high-income country problem, overweight and obesity are now on the rise in low-and middle-income countries, particularly in urban settings. In Africa, the number of children who are overweight or obese has nearly doubled from 5.4 million in 1990 to 10.6 million in 2014 (5) .
Monitoring of child growth in many low-income and middle-income countries shows rising levels of overweight, while the continuing problem of growth retardation and stunting coincides with, and might in part contribute to, the rising prevalence of obesity in these countries (6) . Martorell et al., indicated that overweight tended to be more common among girls, and this was significant in 11 of 50 developing countries (7) .
Among the 11 countries; India and Bangladesh were included, with odds ratios of 1.5 and 1.9 respectively, and the authors did not provide adequate explanation for the tendency neither for overweight to be greater in girls nor for the observation that in India and Bangladesh, where overweight is rare, it is more often found in girls (7) .
In Eastern Mediterranean Region (EMR), the prevalence of overweight among children aged 0-5 years was higher in most low-and middle-income countries compared to highincome countries. For example, the proportion of overweight in Arab Gulf countries (the richest countries in the EMR) among preschool children ranged from 1.9% to 9.4%, whereas it was 12.3% in Djibouti and 21.9% in Syria (8) 48.3% of all children. The highest percentage of children 28.7% was in the 5-9 age groups, while the lowest percentage of children 6% was in the age group (less than one year).
The proportion of those under-4 years of age reached 11.3%; while the proportion of children under-five years, who were overweight in both genders during 2014; was 14.9% of them. Gender specific prevalence was; males 15.3% and females 14.3%, and by location the proportion was; urban 16.1% and rural 14.3%. By wealth quintile it was; Poorest 15.6 Second 12.8 Middle 13.9 Fourth 15.0 Richest 17.7 (9) . The reported overweight rate is the percentage of children under-five whose weight-for-height is above plus 2 standard deviations from the median weight-for-age of the WHO Child Growth Standards 2006 (9) . The aim of this study was to investigate whether obesity among preschool children in Alexandria, Egypt was considered to be a real problem and to identify the risk factors contributing to overweight/obese children.
SUBJECTS & METHODS

Study Design and Sampling:
A cross sectional study was conducted from November 2015 to March 2016 on a total of 500 children of both sexes aged between 2-5 years. The sample size was calculated statistically assuming a 50% of less than five years children are overweight; using a 5% confidence and a power of 80%, the estimated required sample size was 389 and increased to 500 for more accuracy. A multistage stratified random sample was used. Stratification was based on the educational districts and type of kindergartens. Three educational districts were selected at random from a list containing all eight educational districts in Alexandria, Egypt. From each of the selected educational districts, two governmental kindergartens and two private kindergartens were selected at random. Finally, twelve kindergartens were included in the study. The number of children from each district was determined according to proportional allocation method based on the total number of students in the selected educational district. Equal number of students was selected at random from classes of the three preparatory grades of each kindergarten.
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Ethical Approval: This study was conducted with the approval of the Ethics Committee of High Institute of Public Health, Alexandria University, Egypt. This study was conducted according to the guidelines laid down for medical research involving human subjects. Informed consent was obtained from each participating mother after explanation of study objectives with strict confidentiality and the name and identity was optional.
Data Collection and Study Questionnaire: Data were collected by questionnaire via interview with mothers. Interviews were performed by trained assistant researchers. The questionnaire included mother-reported information about her child regarding the age, sex, birth weight, birth order, and number of family household members, duration of breast feeding, age at onset of complementary food, and work and education of the parents; as well as number of eaten main meals, number and type of snacks. Dietary intake data was collected using 24 hour dietary recall at the time of interview. Mean daily intake of different foods most commonly consumed by the studied sample of children was estimated. The data was analysed using Egyptian Food Composition tables of the National Nutrition Institute to get the daily intake of energy and macronutrients (10).
Nutrient density percent was calculated based on the following formula: Nutrient density percent= (macronutrient intake for each child * calories that are produced by each gram of macronutrient/ energy intake) × 100.
Anthropometric Assessment: Weight and height were measured for each child at the time of interview according to the criteria of Gibson (11 
RESULTS
A total of 500 healthy children aged 24-60 months participated in this study (279 boys and 221 girls). Based on the BMI-for-age percentiles, it was found that 14% were being overweight and 23% were obese, while 6% were underweight and 57% of the sample was of normal BMI for age as shown in Figure 1 . Gender specific prevalence of overweight and obesity were 15.8% & 22.2% for boys and 12.2% & 24.0% for girls respectively, Figure 2 . There was a significant difference in prevalence of overweight and obesity based on children's ages. Children aged from 24 to 36 months reported the highest prevalence of overweight 40.8%, while children aged from 48 to 60 months were more obese 52.2%, P = 0.000, Figure 3 .
Housewife-mothers representing 60% of the total mothers in our study were found to have higher prevalence of obese children in comparison to working mothers (72% & 28% respectively, P = 0.006). Children born in a family size of 3-4 persons represented 71.3%
of those who were obese with significant difference in comparison with children born in a family size of 5-6 persons or more, P = 0.000. Children born 1 st or 2 nd in their families represented 73% of the total sample with no significant difference in prevalence of overweight and obesity in comparison with children born 3 rd , 4 th or more in their families, P = 0.420. As illustrated in Table 1 , all children were born with normal weight for age (3.22 ± 0.45 kg).
Regarding breast feeding, after excluding those with underweight; out of 472 children, 306 were breast fed, 126 were mixed fed, and 40 were formula fed which represent 65%, 26%, and 9% respectively. Children who were mixed fed (breast and formula) were found to have higher prevalence of obesity 53% compared to those only breast fed or only formula fed. About two thirds of the studied sample was weaned after one year of age, 80% of them was of normal BMI for age. 
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Frequent snacking on sandwiches in the sample represented 60% of those who were obese, 30% of those who were overweight and only 10% of those with normal BMI, P = 0.000. In the studied sample, 80 % of the normal weight category of under-five was snacking on fried potatoes; while only 50 percent of those who are overweight or obese did, P = 0.000. Table 2 represents the number of snacks consumed buy the study subjects,
and it was observed that 70% of those who consumed 3 snacks daily were obese, 50%
were overweight and in comparison; 70% of those with normal BMI only consumed 2 snacks daily, P= 0.000.
The fat intake among participants was presented in Table 3 , and it was reported that Table 4 .
DISCUSSION
Early childhood has emerged as a critical period for assessing the beginnings of obesity and instituting preventive measures; given the evidence linking excessive weight gain in the first years of life to obesity and chronic disease in later years (13) . Children have natural weight fluctuations as they grow, and so defining overweight in youth requires standardized growth charts that account for sex and age. Currently, for children aged 2-18 years, overweight is defined as a BMI > 85 th percentile and obesity is BMI > 95 th percentile adjusted for gender and age (14, 15) . Egypt is classified as a middle income 
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severe], 2014 total 5.5%. Recent national data indicates that, by age 5-9 years, children who are overweight or obese accounted for 39%, overweight 26% and obesity 13% for both genders. The gender specific prevalence of overweight and obesity were 24.5% and 15% for boys, comparing to 27% and 11% for girls (9) . The prevalence of overweight and obesity among preschool children in Alexandria, Egypt is comparable to other countries such as Bahrain and Kuwait (18, 19) . In China the prevalence of obesity increased from 2006 to 2010, and then kept stable until 2014 among children aged 5-6
years. The prevalence of obesity was higher in boys than in girls (20) . According to a systematic review by Musaiger AO, the prevalence of overweight among preschool children of the EMR countries ranged from 1.9% to 21.9%. Predicting factors determining obesity in this region are frequent snacking, and massive marketing promotion of high fat foods (8) .
A similar study conducted on 500 children, 2-5 years old, in kindergartens of Birjand, Iran; found that prevalence of overweight was 10.6% [11.7% among females and 9.6%
among males] and obesity 7.6% [6.3% among females and 9.6% among males].
Prevalence of overweight and obesity were statistically significant regarding birth weight, mother's occupation and father's level of education (21) . Although most parents involved in this study were high school or college graduates, parental education was not a significant predictor of obesity in the studied sample. These findings are supported by a previous study (7) .
The current study revealed that, the age of a child, family size, work status of a mother, mixed feeding in the first 6 months, and fat intake are significant predictors of a child's nutritional status. On the other hand; birth order, fathers' and mothers' education, and family income were not significant predictors of children's nutritional status here. The prevalence of combined overweight and obesity was 37%. These findings are much higher than the DHS results in 2014 which reported a proportion of 17.3% among children from 0-59 months in the Urban Lower Egypt sample (16) . Yet, findings are almost close to those of age 5-9 years' prevalence, 39%, but with reversed gender specific trend regarding obesity. These results were contradicted by other studies. 
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Being a girl, mothers' BMI and fathers' education were among factors associated with preschool children overweight and obesity in Bahrain (18) . Other researchers found that obesity was more prevalent in the first child in the family, which subsequently declined gradually (19) . In a study to analyze factors associated with overweight/obesity in samples of five to seven years old German children, researchers found that 15.5% were overweight, and 4.3% were obese. Female sex, other than German nationality, smoking in the living place and increasing birth weight were found to increase the odds of overweight and obesity, while increasing educational level, living space > 75 m 2 and breastfeeding for more than three months were inversely associated (22) .
The North East of Iran study has demonstrated that history of parental obesity and physical activity was the strongest determinants of childhood obesity and did not document any relationship between socioeconomic status and obesity; which is equivalent to the findings of our study. The Iranian study revealed no significant association between obesity and birth order. It may be related to increasing the knowledge of parents and paying more attention to the nutrition and health care of their children (23).
In general, overweight and obesity are assumed to be the results of an increase in caloric and fat intake. On the other hand, there are supporting evidence that excessive sugar intake by soft drink, increased portion size, and steady decline in physical activity have been playing major roles in the rising rates of obesity all around the world (24) . In India, while obesity was more in higher SES, factors like family size, residence and parent's education did not contribute to obesity (25) . The recent literature linking family structure to other sources of child well-being revealed that, family structure is associated with differences in family routines surrounding diet, children's physical activity, mothers' work, and families' time-use-all factors with well-documented implications for children's weight status (26) (27) (28) . For example, in households with children headed by a single parent who must balance work, childcare, meals, and housework, children may spend more time engaged in sedentary behaviors, and eat less nutritious, non-family meals (26) (27) (28) . 
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Children have also been shown to have lower BMI in single-mother households where the mother has a high school degree versus mothers with less than a high school education (29) .
A recent study provides strong evidence that children who live with a single mother and children with no siblings were at greater risk for childhood obesity. Single mothers are likely to have fewer resources to provide for the family and may spend less amount of time with the family than two parent household because they are working to provide for their family alone. This lack of time and involvement with the family may create bad eating and physical activity habits for the children to rely on. The study also found that having more siblings is associated with lower rates of obesity. Siblings may provide social interactions, cooperative play or activities that increase the time children spend participating in physical activity that can lower chances of childhood obesity (30) .
In a study to examine the effect of family structure on children's body mass index and risk of obesity from kindergarten through 8 th grade, the multivariate regressions were used to assess the association between family structure and study outcomes while adjusting for other covariates. In 8th grade, children with no siblings had higher BMI In our study a higher prevalence of obese children reared by housewife-mothers was found in comparison to working mothers; a housewife could be a proxy for affluence and higher SES. According to the income, expenditure and consumption data for 2012/2013, the percentage of households headed by women was 17.8% of the total sample households (16). Those with less income have fewer resources which can lead to poorer food choices as food high in fat and calories are generally cheaper than healthier foods.
Thus, family structure is expected to differentiate children's risk of obesity more when 
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the family is poor or headed by a working mother. This extrapolation could be just a speculation; but it provides a good interpretation within the social context of Egypt.
Family size and a number of social and demographic variables are associated with birth order and serve as potential confounds. For example, large families are generally lower in socioeconomic status than small families. As such, the lower birth order (firstborn status) -a useful proxy for the obesogenic environment-could be projected. Meanwhile this was not the case in our study as children born 1st in their families represented 42% of the normal BMI for age, 42% of the overweight and 47% of the obese. Nevertheless;
prevalence of overweight and obese children was significantly higher among small family size, P = 0.000, as compared to their counterparts with a desirable BMI. Notably, The most important predictors to overweight and obesity were eating restaurant food at least twice weekly, television watching more than 2 hours per day, mother employment and pocket money (33) . In Al-Hassa, Kingdom of Saudi Arabia, obesity and overweight were found to be associated with urban residence and low maternal educational status, which are consistent with the findings of other studies reporting a higher prevalence of 
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childhood obesity among the low social class; however, the results revealed an association with maternal occupational status, which may be a proxy to higher economic status (34) .
In a meta-analysis carried out by Harder, the duration of breastfeeding was inversely and linearly associated with the risk of overweight. The risk of overweight was reduced by 4 % for each month of breastfeeding (35) . Nevertheless, in the current study, there was no association between obesity and duration of breast feeding and age of beginning complementary foods. Yet the mixed type of feeding [breast and formula] was found to be a significant determinant of obesity compared to those only breast fed or only formula fed. Another Iranian study aimed to assess some dietary determinants of obesity in a sample of obese children aged 6-12 years, and gender-matched controls, the frequency of corn-based breakfast cereals snacks, carbonated beverages, potato chips, fast foods, and chocolate consumption were statistically significant. After MLR analysis, the association of obesity remained significant with energy intake, frequency of corn-based extruded snacks, and potato chips. The MLR analysis showed that dietary fiber and natural fruit juice intake were protective factors against obesity (36) .
Controversially 85% of the normal weight category of under-five was snacking on fried potatoes; while only 50 percent of those who are overweight or obese did. Potatoes contain a surprising amount of nutrients and are extremely filling, and should be enjoyed in moderation. Research shows that French fried potatoes contribute just 1.5% of the calories in the American diet. Most, 98.5%, of the calories are coming from other foods and beverages (37) . Among children ages 2-18 years, the data show that grain-based desserts are the top contributor of calories. About 22% of total calories come from desserts, soft drinks, fruit drinks and candy in the diets of children and adolescents (38) .
Data from the most recent National Health and Nutrition Examination Survey show that
French fried potatoes provide a very small proportion of calories to the diets of young children. In fact, French fried potatoes provide 2% or less of the calories consumed by children 2-4 and 5-8 years old, yet they contribute important nutrients to the diet (39). continued to have higher consumption of these foods at 6 years, and had a higher prevalence of overweight at 6 years (41).
The notion that nutrition during early phases of human development can alter organ function, and thereby predispose or program individuals to adult disease, has been of considerable interest to researchers. In a recent cross-sectional study comprising 150 obese children aged between 4.6 -9.4 years attending Zagazig University Hospital for routine medical examination or for obesity related complaints without any manifestation of endocrine disorder; childhood obesity was a risk factor for the development of microalbuminuria, which in turn was significantly associated with metabolic syndrome and its different constituents (42) .
A recent study assessing the prevalence of malnutrition in group of under-5 children in Dakahlia, Egypt, found that according to height for age, 24% of children were stunted and 18.9% were severely stunted. Regarding weight for age, 14.2% were underweight, 6.3% were severely underweight. Concerning weight for height, 3.6 % were wasted, 2.2%
were severely wasted, 5% were overweight and only 0.8% were obese. Malnutrition was highly prevailing among rural children in Dakahlia threatening their current and future life (43) . Similarly children 0-59 months were selected from 21 rural family health units in 2 districts in Lower Egypt; the prevalence of overweight was 11.8% and the prevalence of obesity was 3.7% among the children studied. The main risk factor for combined overweight 
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and obesity below 24 months was milk formula as predominant feeding while the main risk factor for overweight/obesity from 2-5 years was male gender (44).
The literature is controversial regarding the risk of overweight or obesity in relation to gender; while some studies have not found any gender-related differences others have showed boys or girls with higher rates (7, 16, 18-23, 25, 32-34, 44) . Other factors, like mother's age and mother's education or family related factors, like income, number of siblings or order of birth show inconsistent relation with overweight and obesity in the literature (7, 21) .
The current study pointed to a prevalence of overweight and obesity in the higher spectrum; even results are higher than that reported in the DHS. It showed that the prevalence of combined overweight and obesity 37%, which was highest in the age of 4 -5 years of life, around 50%, and lowest 12.2% at age of 2 -3 years. This is contracting recent studies from rural Lower Egypt (43) (44) .
The present work gives insight on the importance of overweight and obesity in children younger than 5 years in urban Lower Egypt, Alexandria. The prevalence of overweight and obesity was 14% and 23% respectively. Tackling preschool obesity presents a pivotal gate to reversing the childhood obesity epidemic. Yet much research and policy effort had focused on obesity prevention for school-age children and teens, with scarcity of reliable guidelines on obesity prevention policy and practice for young children. Future follow up studies on wider areas all over Egypt are recommended.
CONCLUSION
Overweight and obesity in children from 2-5 years of age in Alexandria-Egypt, was prevalent. This study demonstrated that overweight and obesity in children can be affected by several factors, such as the child's age and sex, maternal working status, family size, type of feeding and frequency and type of snacking. The analyzed results
have an important implication for future research and it is recommended to follow up on various regions across the country is demanded in the future. The remarkable efforts to implement programs to prevent such phenomena from continuing in the future are There is a clear need for the collective effort of government officials, parents and teachers to provide measures that enhance prevention, control and management of overweight and obesity. The government of Egypt in its fight towards reducing undernutrition should modify these efforts to include interventions that aim to prevent and reduce prevalence of overweight/obesity.
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